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Section 1050 of the Intermodal Surface 
Transportation Efficiency Act of 1991, Public 
Law 102-240, requested that a study be 
conducted of alternatives for visitor 
transportation in the national park system. 
Because of congressional intent and interest, the 
study used Denali National Park and Preserve, 
and Yellowstone and Yosemite national parks as 
case study examples. Each of these park units 
has special transportation problems. 


The major purpose of this study, as stated in the 
1991 act, is to evaluate the following: 


1. The economic and technical feasibility, 
environmental effects, projected costs, and 
benefits as compared to the costs and 
benefits of existing transportation systems, 


amd general suitability of transportation 
modes that would provide efficient and 


environmentally sound ingress to and egress 
from National Park lands; and 


2. Methods to obtain private capital for the 
construction of such transportation modes 
and related infrastructure. 


The study included an evaluation of specific 
alternatives to private vehicle travel in each of 
the three parks and a comprehensive inventory 
of transportation technologies that can serve 
visitor transportation needs within the national 


park system. 


Transportation problems in the national park 
system are a cause for increasing concern. The 
issues leading to this study included the 
following: 





* increasing traffic congestion in many park 
units, indicating a need for alternative 
(transportation imodes to enhance resource 


protection 


* potential enhancement of the visitor 
experience and reduced vehicular congestion 
with the increased use of visitor 
transportation + ystems 


* increasing rates of deterioration of park 
roads from inc eaced traffic and age 


* rapidly expanding roadway construction 
needs 


The information presented in this study is 
intended for use in the conceptual development 
and evaluation of transportation alternatives in 
Yosemite National Park. It provides a 
preliminary assessment of the feasibility of 
visitor transportation system options in the park. 
The study is noi intended to produce a 
recommended § alternative for visitor 
transportation. More in-depth engineering and 
environmental impact analyses of specific 
conditions will be required to confirm the cost 
estimates presented here and to conform to the 
National Environmental Policy Act and other 
legislative requirements for proposed 
improvements in units of the national park 
system. 




















PREFACE 


The Alternative Transportation Modes Feasibility 
Study is presented in four serorate volumes. This 
volume, Volume IV, presents the findings of the 
feasibility study for Yosemite National Park, 
located in east-central California. Volume | 
provides an overview of transportation planning 
for national parks and an inventory of 
elternatives (to private vehicle travel within 
parks. Volumes II and III present the results of 
evaluations of alternative transportation systems 
for Denali National Park and Preserve and 
Yellowstone National Park, respectively 


Throughout the Allernative Transportation 
Modes Feasibility Study, only those 
transportation technologies that have been 


proven in everyday use have been evaluated in 
detail. Volume | identifies emerging technologies 
that show the greatest promise for future 
application in the national park system. As these 
and other new technologies are developed and 
proven, a broader range of options may be 
available for use in park units. 


The study has concentrated on transportation 
within and near Yosemite. The transportation of 
visitors to recreation sites from remote locations 
was not considered directly during this study 
However, the National Park Service (NPS) 
recognizes the value of integrating the planning 
of transportation systems within the parks with 
the efforts of surrounding communities to 
address iransportation§ issues. Visitor 
iransportation systems in the parks must respond 
to transportation requirements that will vary 
depending on visitors’ means of traveling to 
parks 


Undoubtedly, many opportunities will be 
available to enhance the economic development 
potential of gateway communities and to reduce 
the impacts of transportation on park resources 
by providing innovative transportation systems 
based in the gateway communities. Such systems 
could be extensions of or complements to 
imternal visitor transportation systems. A 
cooperative approach to visitor access and 
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internal park transportation could enhance efforts 
to preserve regional ecosystems while improving 
the overall quality of visitors’ experiences in 
national parks. 


The movement of visitors to and between 
attractions within parks accounts for the majority 
of travel within the national park system 
Consequently, the resources available for this 
study have been concentrated on the question of 
how best to serve the transportation needs of 
visitors. Frequently, the transportation of NPS 
and concessioner employees is also an issue, 
especially at the larger park units. Specific 
planning efforts in each park unit should explore 
lve opportunity to address both visitor and 
employee transportation needs with alternative 
transportation systems. The ability to serve both 
groups of travelers with a single system will 
depend on the location of employee housing, an 
issue which is outside the scope of this study 


Transportation planning for parks is but one 
element of a complete and systematic planning 
process that is conducted to determine the future 
of the nationally significant areas that have been 
set aside as units of the national park system As 
urban planning professionals have recognized 
that effective land use and transportation 
decisions cannot be made _ independently. 
recreation and park planners and managers have 
increasingly embraced th idea of coordinated 
planning for resource management, v sitor 
facilities, and transportation systems. 


Transportation systems in national parks play a 
crucial role in determining the quality of 
visitors’ experiences in the parks and have a 
strong influence on resource preservation. In 
developing transportation alternatives for 
Yosemite and other units of the national park 
system, management and staff should consider 
how those alternatives can best support the 
broader purpose and values of the National Park 
Service and the individual park. 











EXECUTIVE SUMMARY 





Yosemite National Park is characterized by unique geologic 
formations and pristine wilderness areas. 


Yosemite is internationally recognized for its 
spectacular granite walls, waterfalls, clear 
streams, unique forest habitats, and biological 
diversity. The 1,200 square mile park contains 
600 lakes, 1,300 miles of streams, 800 miles of 
trails, 350 miles of roads, and 2,000 campsites. 
The park is one of the crown jewels of the 
national park system and has an important place 
in the history of the conservation movement in 
the United States. Scenic beauty and access to 
pristine wilderness areas are among the most 
Significant assets of Yosemite. It was designated 
a world heritage site in 1984 


Transportation to and within the park has been 
a source of conflict and controversy over most 
of Yosemite's history. Automobiles were banned 
from the park between 1907 and 1913. After 67 
years of private vehicular access, and in 
response to the undesirable impacts associated 
with spiralling growth in traffic volumes and an 
ever-increasing demand for parking, the 1980 
Yosemite General Management Plan (GMP) 
stated: 


Increasing automobile traffic is the single greatest 
threat to enjoyment of the natural and scenic qualities 
of Yosemite The ultimate goal of the National 
Park Service is t remove all private vehicles from 


Yosemite Valley. The Valley must be freed from the 
nome, the smell, the glare and the environmental 
degradation caused by thousands of vehicles 


Several planning efforts have suggested ways (to 
reduce the influence of private vehicles in 
Yosemite Valley since the general management 
plan was written 13 years ago. Meanwhile, two 
other areas of the park have experienced 
substantial growth in visitation, resulting i, 
congested conditions and an increasingly urban 
character of visitor experience. 


The Mariposa Grove of giant sequoia trees, near 
Yosemite's south entrance; and Tuolumne 
Meadows, near the east entrance, now 
experience parking shortages and traffic conflicts 
on a daily basis. Visitor transportation systems 
are operated by the Yosemite concessioner under 
the management of the National Park Service 
(NPS) in Yosemite Valley, the Mariposa 
Grove/Wawona area, and Tuolumne Meadows. 





Traffic impacts have always been a source of concern. 


These systems have helped meet visitor 
transportation needs ia these areas, but 
increasing delays from vehicular traffic, and 
inadequate parking facilities for access to the 
transportation systems have limited their 

















effectiveness. This Alternative Modes Feasibility 
Study examined opportunities to improve visitor 
transportation system (VTS) service in each of 
these major activity areas within Yosemite 
National Park, The study also evaluated 
alternative strategies to intercept private vehicle 
trips bound for Yosemite Valley at remote 
locations within the park and outside the park 
boundaries. 


VISITATION 


Visitation to Yosemite has increased steadily 
over the last decade. In 1981, the number of 
recreation visitors to Yosemite was 2.5 million. 
Through the 1980s, visitation increased at an 
average of 3.1% per year to reach more than 3.4 
million in 1991. Visitation to Yosemite totalled 
nearly four million in 1992. A strong seasonal 
visitor pattern is evident at Yosemite, as shown 
in figure ES-1; with low visitation in the winter, 
very high visitation in the peak months of July 
and August, and moderate visitation in the 
spring and fall shoulder months. Monthly 
visitation totalled more than 600,000 in both 
August 1991 and August 1992. Forecasts of 
future visitation indicate that visitation growth 
will occur primarily in the shoulder season, with 
the maximum monthly visitation remaining at 
about 600,000. 


Nearly all of the recent growth in visitation at 
the park is associated with increasing day use. In 
1981, day users accounted for 15% of all park 
visitation. By 1991, 37% of visitors were 
making day trips into and out of the park. The 
concession services plan and the general 
management plan call for a reduction in 
overnight lodging and camping facilities in the 
park. Since overnight lodging and camping 
accommodations are nearly fully occupied on a 
year-round basis, day use trips will continue to 
account for nearly all of the growth in travel to 
Yosemite. 


The general management plan established 
maximum daily visitation levels for each of the 


activity areas in the park. Limits, based on the 
estimated carrying capacity of visitor facilities 
were defined for day use and overnight 
visitation, a8 shown in table ES-1, These daily 
visitation limits were used to define the peak 
requirements for the VTS alternatives evaluated 
in this study. On the busiest summer weekends, 
traffic counts and parking occupancy studies 
conducted in 1992 indicated that visitation at 
Yosemite had reached the prescribed limits, 
affording further evidence that future visitation 
increases will resuk from growth in off-peak 
attendance. 


The travel patterns of visitors within Yosemite 
have a significant influence on the viability of 
VTS alternatives. Over 60% of visitors travel to 
Yosemite as part of a larger vacation itinerary. 
Many of the trips made by these visitors enter 
the park at one location and leave at a different 
location. Visitor surveys indicate that 70% of all 
Yosemite visitors travel to Yosemite Valley for 
a portion of their stay in the park. More in-depth 
data on the travel patterns of visitors was 
collected over a 6 day period from August 12 
through August 17 1993, including weekdays 
and weekend days. From this data it was 
determined that 57% of all visitors enter and 
leave the park via different entrance stations and 
that 50% of all visitors to Yosemite Valley also 
travel to one of the other major activity areas 
within the park. Only 21% of the Yosemite 
Valley visitors contacted during the survey 
period visited the valley only and entered and 
exited the park through the same entrance 
station. Figure ES-2 shows the overall visitation 
patterns of Yosemite Visitors. 
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Yosemite National Park 


Yosemite Monthly and Annual Visitation 


Figure ES-1 
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Figure ES-2: Yosemite National Park 
Visitor Travel Patterns 
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Table ES-1: Daily Visitor Use Levels for Developed Areas in Yosemite 


Developed Arca 
Yosemite Valley District 


Yosemite Valley 
Cascades/Arch Rock 
Li Portal 

Wawona District 
Chinquapin 
Badger Pass 
Bridalveil C.G./Summit Meadow 
Glacier Point 
Wawona 
South Entrance Station 
Mariposa Grove 

Mather District 
Tioga Pass 
Tuolumne Meadows 
White Wolf 
Tenaya Lake Area 
Crane Plat 
Tioga Road Camp, ounds 
Hodgdon Meadow 
Foresta 
Hetch Hetchy 
Mather Station 
Merced Grove 
High Sierra Camps 


Day Use Visitors Overnight Visitors 
10,530 7711 
300 0 
765 0 
810 0 
3,300 0 
360 4% 
7,650 0 
| 689 1,622 
4,525 0 
3,850 0 
540 0 
1,485 2,048 
45 675 
720 0 
900 800 
0 1,250 

540 800 
” 30 
1,080 0 
0 120 
405 0 
0 168 


Source: Yosemite National Park, General Management Plan 





TRANSPORTATION IN YOSEMITE 


On an average summer day in 1992, 6,500 to 
7,000 vehicles entered Yosemite National Park. 
The south entrance station accommodated the 
greatest number of entries, with 27% of the 
1992 peak season traffic. Arch Rock entrance, 
on the west, accounted for 24%, as did the north 
entrance at Big Oak Flat. The Tioga Pass 
entrance, serving travelers from the east, was 


only slightly behind the others at 22% of 1992 
peak season entries. The Hetch Hetchy entrance, 
which does not provide access to the rest of the 
park, accounted for the remaining 2% of the 
1992 summer vehicle entries into Yosemite. The 
park entrance volumes are shown on the attached 


map. 











The south entrance neat Mariposa Grove accommodates the 
highest number of park entries 


Tour buses are the fastest growing mode of 
travel to Yosemite Tour bus access to Yosemite 
was first allowed in 1977, and by 1983 there 
were 3,021 tour bus trips. In 1992, there were 
13,313 bus tours — an increase of 1,144 trips 
per year or an average annual growth rate of 
179%. Based on an estimated average 
ovoupancy of 40 persons per trip, bus visitors 
have increased from 5% of all recreation visits 
in 1983 to 14% of all visite in 1992. Tour bus 
travel can be expected to continue increasing. 
driven by aging of the population, increased 
visitation by foreign travelers, and increased 
emphasis on alternative transportation modes 


The highest traffic volumes in the park are 
found in Yosemite Valley. In July 1992 the 
average one-way daily traffic volume on the 
Northside Drive leading out of the valley was 
6,300 vehicles On holiday weekends during the 
peak summer season. hourly volumes entering 
the perk approached |,100 vehicles July two 
way average daily traffic volumes on the other 
major park roads ranged from a high of 5,150 
on Big Oak Plat Road southeast of Crane Plat to 
2.950 on the Arch Rock entrance road 


For the typical visitor to Yosemite, driving 


through the park provides the primary means of 
experiencing its views and vistas Even on the 
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busiest summer days, travelers on the park roads 
ehcounter minor to moderate congestion, except 
at Key activity areas and at the park entrance 
stations. As 4 result, driving into the park is 
usually a pleasurable experience, contributing to 
visitors’ enjoyment of Yosemite The ability to 
make informal stops along the park roads to take 
advantage of the unique and varied scenery 
contributes to each visitor's opportunity to 
experience the park on his or her own terms 


Transportation problems occur on a daily basis 
at the three major activity areas of Mariposa 
Grove, Tuolumne Meadows, and Yosemite 
Valley Glacier Point, another significant visitor 
destination, experiences fewer problems because 
of the short duration of the typical visitor's stay 
The capacity of the parking lot and the 
viewpoimt appear to be in relative balance, so 
that the viewpoints and surrounding walking 
paths begin to feel crowded before the parking 
area is full Based on an estimate of the duration 
of the typical visitor's stay, the parking area at 
Glacier Point and the road leading to the point 
can accommodate a greater number of visitors 
than the maximum specified in the general 


management plan 


The most significant aspects of the transportation 
problems and related resource impacts in each 
activity area are discussed below 


Mariposa Grove and Wawona 


Mariposa Grove is served by a small parking 
area located within the lower grove Parking 
demand exceeds the supply on nearly every 
summer day. causing the grove access road to be 
closed to visitor traffic in the late mornings and 
carly afternoons Visitors are directed to 
overflow parking areas located adjacent to the 
south entrance and seven miles to the north in 
Wawona A shuttle bus service is provided 
between the parking areas and the grove The 
use of the overflow parking area in Wawona and 
ridership on the shuttle bus system have 
increased tremendously Parking in Wawona 
conflicts with visitor access to the store 
Demand has grown to the point thal strip 





parking along the roadway is used, along with 
the formal parking areas near the store 


Traffic conflicts at the south entrance road have 
multiplied with the increase in visitation to the 
grove. The entrance sation, parking for a 





The Wawona shuttle serves excess demand to Mariposs 
Grove 


restroom facility, a small overflow parking lot, 
and the contro! point for the grove access road. 
are all within a short distance of the heavily 
traveled three-way intersection, creating a nearly 
impossible traffic management situation 
Conditions are worst when the grove access road 
is closed, requiring vehicles to turn back into the 
intersection they just traveled through 


Traffic safety problems arise when the two 
entrance lanes, which feed directly into the 
intersection, are open Northbound vehicles 
using the right lane cross the path of vehicles 
bound for the grove from the left lane Visitor 
confusion is a very significant problem due to 
the traffic conflicts and the varying means of 
access to the grove, depending on the closure 
status of the parking lot and access road 


The Wawona shuttle system has been effective in 
serving the demand for access to the grove from 
overflow parking areas, but the service can be 
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passengers A schedule 


over time and could reduce the number of buses 
needed to carry the current demand 


The travel patterns of some visitors making a 
stop at the grove as part of a trip to or from 
other areas of the park are duplicated by the 
shuttle system, resulting in increased vehicular 
travel and pollutant emissions For example, a 
visitor trip involving a stop at Mariposa Grove 
enroute from the south entrance to Yosemite 
Valley would involve the following trip 


segments 


* private vehicle trip from south entrance to 
Wawona 


* shuttle trip from Wawona to Mariposa 
Grove along the same route used by the 
private vehicle to reach Wawona 


* shuttle trip from Maripom Grove 
Wawona along the same route 


* continuation of the private vehicle trip to 
Yosemite Valley 


The introduction of the shuttle connection 
between Wawona and the grove results in a net 
increase in vehicular travel for this specific 
travel pattern, since private vehicle travel is not 
reduced, but additional shuttle travel is required 


The parking area in the lower grove represents 
a threat to the continued vitality of the giant 


sequoia trees in the area and an intrusion of 
human influence in a rare and sersitive 








roadside in Wawona Improvements to the south 
entrance sation to resolve the current traffic 
conflicts and visitor confusion could be an 
additional improvement within the overall 
project to address grove access and parking 


Tuolumne Meadows 


Tuolumne Meadows experiences traffic conflicts 
due to a shortage of parking within the meadows 
and at the various trailheads scattered along 
Tioga Road to the west Additional vehicular 
circulation is occurring as visitors search for 
parking places, and parking is spilling out of 
formal areas and onto the shoulders of Tioga 
Road. Pedestrians cross at random locations and 


parking maneuvers disrupt the flow of through 
traffic 





A vhortage of parting exit m the Tuolumne Meadows 
ares 


The Tuolumne Shuttle, implemented in 1991, 
offers convenient service to overnight visitors if 


they can secure a parking space. Day use 
visitors to the area have as much trouble finding 


a parking spot near a shuttle stop as a spot at the 
activity areas they desire to visit. Very little 
information and promotion of the shuttle service 
is provided to day users, many of whom may 
not be aware of its availability. As a result, the 








shuttle has not been effective in reducing the 
impacts of informal roadside parking 


Th. Tuolumne Kiver and Tuolumne Meadows 
provide one of the most significant subalpine 
nonforest wetland habitats in Yosemite The 
meadows is an archeological district and the 
river through the meadows is designated under 
the Wild and Scenic River Act 


Significant habitat and wetland disturbance and 
soil compaction is occurring in the meadows 
because of dispersed visitor facilities, little 
imerpretive information about the sensitivity of 
the area, and inadequate designated parking 
areas. Widespread informal, pulloff roadside 
parking and a proliferation of social pedestrian 
trails that crisscross fragile meadows and 
riparian areas to the river have resulted from the 
currem parking shortage Pulloff parking also 
destroys natural roadside vegetation and 
increases soil erosion from roadway runoff 


Tuolumne Meadows is more sensitive than 
meadows at lower elevations because the shorter 
growing season makes natural and assisted 
revegetation of disturbed areas more difficult In 
addition, the impacts to the river edge 
environment caused by random social trail 
access are noonsistent with its wild and scenic 
designation 


The primary need in the Tuolumne Meadows 
area is for a centralized facility for parking and 
access to the shuttle system The development of 
such a facility would also offer the opportunity 
to relocate some of the scattered visitor facilities 
which now fragment the meadow habitat and 
comtribute to an inconsistent, strip development 
character 


Yosemite Valley 


Traffic volumes on holiday weekends exceed the 
capacity of the Valley Loop roadway system 
Congestion is a reoccurring problem at the 
village intersection and the Yosemite Falls 
imersection on the Northside Drive A traffic 
management strategy that diverts vehicles bound 
fur the Valley at El Capitan crossover is 





implemented on three to four days during the 
summer. Unfortunately, with the current 
arrangement it is not practical to sort day usc 
traffic from the vehicles carrying visitors with 
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Yosemite Valley a focal pow for visitors and traffic 


overnight reservations in the valley. As a result 
overmgh visitors must circulate through the 
west end of the valley waiting for access to be 
reopened, resulting in increased vehicular travel 
and emissions A more restrictive traffic 
management strategy was used on some 
weekends in 1993. Visitors were directed away 
from Yosemite at the entrance stations during 


highly congested periods 


The formal parking areas serving the most active 
visitor facilities are perpetually full. On summer 
weekends, parking spills out of the formal areas 
omto roadsides throughout the east end of the 
valley. Traffic and pedestrian conflicts are 
common during the periods of maximum 
visitation 


The valley shuttle system, which has operated in 
some form for over 20 years, provides frequent. 
free service for visitor and employee trips 
between destinations within the east end of the 
valley. An average of 22,600 passengers rode 
the shuttle system per day in August 1992 
Annual ridership in 1991 totalled nearly 3.4 
million. The service eliminates a substantial 


number of vehicular trips that would otherwise 
be made for circulation among the various 
visitor services and activity areas in the valley 
However, the location of the primary day use 
marking area at the far eastern end of the valley 
results in traffic congestion tha significantly 
affects the speed and reliability of the valley 
shuttle system Crowding is a constant problem 
during peak demand periods, with buses 
occasionally passing up passengers waiting al 
Mops 


Because it is the focal point of most park visits, 
the urbanization of Yosemite Valley is 
particularly intense The valley contains four 
separate development centers Yosemite Lodge. 
Yosemite Village, Ahwahnee Hotel, and Curry 
Village. Each year 2.5 million visitors and 
nearly | million cars trucks, and buses crowd 
imto the valley Thirty miles of roadway bisect 
the valley floor, providing access to scenic, 
natural, and cultural attractions and to «a 
scattered array of stores, restaurants, hotels, 
residences, and service buildings 


Direct!y associated with the structures are 
individual parking areas of varying sizes, which 


create dispersed and fragmented patterns of 





The valley shuttle system carries over 22,000 riders per 
day 

















development similar to strip commercial areas 
found throughout many towns and cities. This 
pattern of development significantly impairs the 
anticipated natural experience of park visitors 
and compromises sensitive natural environments 
unsuited for this type and intensity of use. 


Other examples of spreading urbanism in the 
valley include an abundance of regulatory and 
informational signage, incompatible architectural 
styles, traffic congestion and roadside parking on 
major roads, crowding at major attractions, loss 
of natural environment, proliferation of social 
trails, and increasing conflicts among 
pedestrians, bicyclists, and vehicles. Impacts to 
the quality of surface waters in the valley occur 
from vehicular use within the park through the 
release of hydrocarbons via runoff or spills. In 
addition, increased vehicular traffic and informal 
road side parking disrupt wildlife access to 
surface waters and increase the potential for 
animal/vehicle conflicts. In the valley, the 
Merced River is effectively cut off on both sides 
by high volumes of vehicular traffic, parking 
areas, and buildings 


When the reductions in overnight 
accommodations called for in the concession 
services plan and general management plan are 
implemented, approximately 4,000 daily vehicle 
trips will be made into the valley by visitors 
going to lodging units, campsites, and day use 
activities. An equal number of outbound trips 
also will be made. Day use traffic will account 
for over 77% of these vehicle trips, as shown in 


table ES-2. Reduction or elimination of the day 
use trips has the potential to eliminate most of 
the negative impacts associated with private 
vehicles in the valley 


TRANSPORTATION ALTERNATIVES 


Transportation system alternatives were 
developed to address the following functional 
requirements in Yosemite National Park. 


* access to the Mariposa Grove 


* circulation in Tuolumne Meadows and 
access to high-use activity areas along the 
Tioga Road west of Tuolumne Meadows 


* access to Yosemite Valley 
* circulation in Yosemite Valley 


The needs of day use visitors, campers, 
backcountry users, and lodging guests were 
considered in the development and evaluation of 
the alternatives. The improvements considered 
included relocation and expansion of parking 
facilities, reduction of traffic conflicts through 
facility relocations and roadway improvements, 
remote staging areas serving activity centers, 
enhanced VTS bus services, and the 
implementation of at-grade and elevated fixed- 


guideway transit systems. Opportunities to 





Table ES-2: Yosemite Valley Daily Vehicle Access and Egress Trips by Visitors 


Number Max Length Daly 

Daily by Number Party Vehicle of Yehin of Stuy Vehicle 

User Type Users Bus of Units Size Occupancy Vehicles Valley (Nights) Trips 
Day 10,530 is NA 29 2.9 3,086 = 1,750 0 6,172 
Hote! 3,679 is 1,215 3.0 3.0 1033 1,033 2.7 765 
( amping 4,032 0 765 $3 29 1390 1.390 2.7 1,030 
Backcountry 145 0 145 10 29 $0 $0 2.7 40 
Tot! (8,386 NA 2,125 NA $599 4223 NA 8,007 

Source BRW. Inc 
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Capitalize on the resource enhancement potential 
of visitor transportation systems by relocating 
Visitor facilities and realigning transportation 
corridors oul of sensitive areas were also 
identified 


Criteria weve prepared to guide the development 
of transportation system alternatives, to focus the 


initial screening of alternatives to a smaller set 
of feasible options, and to direct the comparison 
of the feasible alternatives for Yosemite. The 
criteria were developed to respond to the study 
purpose as stated in the Intermodal Surface 
Transportation Efficiency Act, and to account 
for the unique transportation problems and 
environmental conditions at Yosemite 


Essential Requirements 


To be considered for detailed evaluation, 
transportation improvement alternatives for 
Yosemite were required to have the following 
essential characteristics 


* be able to accommodate GMP visitation 
levels in all areas 


¢ allow visitation to be managed to achieve 
GMP visitation levels 


¢ afford a meaningful reduction in private 
vehicle travel 


* avoid duplicating private vehicle travel 
patterns due to multiple visitor destinations 
within the park and travel between entrance 
stations 


¢ allow current visitor use patterns to 
continue, including the ability to 
conveniently visit more chan one area of the 
park in a one-day visit, allow trips through 
the park to be made by entering and exiting 
through different gates, and allow visitors to 
experience a full range of scenic and 
wilderness-oriented activities 


¢ be compatible with local transportation plans 


e reduce vehicle-related emissions 


* reduce energy consumption associated with 
transportation 


* maintain visual quality in Key areas, 
especially the piistine view across the west 
end of the valley from Discovery View and 
‘he view into the valley from Glacier Point 


* employ proven, available technologies for 
Visitor transportation systems 


* be capable of operating in a safe manner in 
the Yosemite environment 


* comply with the requirements of the 
Americans with Disabilities Act 


* allow unrestricted movement of wildlife 
across and along the transporta‘ion system 





Transportation alternatives should marmtai visual quality 
im key areas 


Finally, the alternatives had to represent 
potentially cost-effective solutions to 
transportation problems and resource impact 
concerns in Yosemite, considering the magnitude 
of the problems and the level of investment 
required 


The alternatives that were developed for initial 
and detailed assessment are listed below and 
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illustrated on the maps located at the end of the 
Executive Summary 


Mariposa Grove Access 


Three alternatives for accessing the grove that 
would seek to enhance visitor awareness and 
enjoyment and to restore and protect the 
ecosystem of the giant sequoias were identified 
for initial screening: 


Grizzly Giant Staging Area. This alternative 
would involve removing the existing parking 
from the lower grove and developing a new 
parking lot and staging area cast of the existing 
lot and south of the grove near the Grizzly 
Giant 


The new parking lot would provide 200 
automobile »nd recreational vehicle (RV) spaces 
and 10 tour bus spaces. Also relocated to this 
area would be the grove tram and its related 
facilities and the drop-off/pickup for a courtesy 
shuttle to the Wawona Hotel and campground. 
The courtesy shuttle would be provided for the 
convenience of overnight visitors in the Wawona 
area and to reduce the vehicular travel associated 
with trips by Wawona visitors to the grove 
Other facilities not required for resource 
management would also be relocated away from 
the grove. Linkages to existing trails in the 
grove as well as those external to the grove 
would be made. Visitors would access the upper 
grove either by the tram or on foot. The lower 
grove would be reached from the Grizzly Giant 
on foot only, following the existing hardened 
pathways 


Visitors would drive to the new staging area on 
the existing Mariposa Grove access road, 
however, just prior to entering the lower grove. 
a new two-way grove by-pass road would be 
constructed. This by-pass would be located south 


of the lower grove and would be approximately 
75 mile long. 


Alternative access to the new staging area could 


be provided by upgrading a U.S. Forest Service 
(USPS) road east and north of Goat Meadow 


This two-way road would be approximately 3 
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miles long. The road, which was considered as 
an alternative access route in a drafi 
development concept plan (DCP) for the grove, 
follows steep terrain. It is not explored in detail 
here, but could be evaluated as part of a new 
plan for the area. If used, the Goat Meadow 
access route would require the relocation of the 
south entrance station to the south of the Goat 
Meadow access road intersection with California 


Highway 41, near the park boundary. 


The information on the accompanying map for 
Mariposa Grove access options provides an 
overview of the proposed service and the 
equipment required for the Wawona courtesy 
bus. Charts included in appendix 8 contain 
additional details for this alternative. 


Goat Meadow Staging Area. This alternative 
includes the removal of the existing automobile 
parking lot from the lower grove and 
development of a new pariing lot and staging 
area southwest of the grove in Goat Meadow, 
which is on USPS land. Visitors would be 
shuttled to the grove from the new parking lot 
via California Highway 41 and the existing 
Mariposa Grove access road 


The new parking lot would provide 290 
automobile and RV spaces A courtesy shuitle 
serving the Wawona Hotel and campground, 
regional tour buses, and the Goat Meadow 
shuttle would use the existing staging area at the 
edge of the lower grove to board and drop-off 
passengers. Connections with the grove tram 
would occur as they do today. With the Goat 
Meadow alternative, it would be necessary to 
relocate the south entrance station approximately 
75 mile south to a location south of the Goat 
Meadow access road The existing grove access 
road would be closed to private vehicular traffic 


Mariposa Grove access alternatives provides an 
overview of the Goat Meadow shuttle and the 
Wawona courtesy bus service Additional details 
for this alternative are presented on charts 


included in appendix & 


la 








Buses could provide courtesy shuttle service to Mariposa 
Grove from Wawona 


Wawona Area. This alternative 
includes the removal of the existing automobile 
parking lot from the lower grove and 
development of a parking and grove shuttle bus 
staging area within the Wawona district. Several 
alternative staging area sites in the Wawona 
district were examined. Access ic Mariposa 
Grove would be via a shuttle bus serving the 
Staging area and the Wawona Hotel and 
campground, or by tour bus. All buses would 
pick up and drop off passengers at the existing 
Staging area in the lower grove, where 
connections to the grove tram would be made 
Within the Wawona district, parking would be 
provided for 350 cars and RVs. Although not 


icle 
alternative Additional details for this alternative 








Tuolumne Meadows/Tioga Road Circulation 


Two alternatives to improve Tuolumne Meadows 
and Tioga Road circulation were developed for 
detailed analysis. Each included the development 
of a new staging area cast of the meadows at a 
gravel pit located north of Tioga Road. The 
Staging area would act as the primary access 
point for two shuttle services. One shuttle would 
serve circulation within the Tuolumne Meadows 
area, with a route similar to the current shuttle. 


equipment, and ot ver recreational items. 


The alternatives differed in the treatment of 
visitor parking along the route. The first 
alternative was a mandatory shuttle system. The 
existing parking areas in the meadows and along 
Tioga Road would be removed. Enforcement 
would be required to curtail parking along the 
roadsides at activity areas. Parking would 
remain in the campground, lodge, Dog Lake 
trailhead lot, and wilderness permit lot for 
overnight visitors. All other day use visitors, 
including those arriving by tour bus, would be 
required to park in the staging area. 


The second alternative was a voluntary shuttle 
system, which assumed that the existing formal 
parking areas along the road would remain 
Prohibition of roadside parking and parking in 
unmarked, informal areas was also assumed as 
part of the voluntary shuttle option, with the 
staging area and shuttle service taking the place 
of overflow parking. Careful delineation of the 
parking areas and active enforcement would b< 
required to eliminate resource damage due to 
roadside and spillover parking. Tour bus 
parking would be located in the new staging 
area. The operations of both alternatives could 
be enhanced with a west end staging area near 
Tenaya Lake However, no acceptable location 
for such a staging area has been identified to 
date 








Low-floor buses would be well-suited for shuttle service 
along Tioga Road. 


The gravel pit site could accommodate visitor 
services and administrative functions now 
located within sensitive areas of Tuolumne 
ivicadows. Depending on the configuration of the 
site and the ancillary facilities to be located 
there, a portion of the new development could 
fall within lands designated as wilderness. 
Although impacted by the gravel pit, 
development within this portion of the 
wilderness area would require congressional 
action to change the wilderness boundary 
Considering the potential opportunity to 
eliminate impacts of visitor and administrative 
facilities to areas near or within the wild and 
scenic river designation and in sensitive natural 
habitats, a wilderness boundary change in the 
gravel pit area may be acceptable. 


The maps for the Tuolumne Meadows/Tinga 
Road access alternatives, located at the end of 
the Executive Summary, provide descriptions of 
the service and equipment for both options. 
Additional details for each alternative are 
presented on charts included in appendix 8. 


Yosemite Valley Access and Circulation 


A broad range of options to reduce the presence 
and impact of private vehicles in Yosemite 
Valley were evaluated. The analysis considered 
the following: 


* Should both overnight and day use visitor 
trips be diverted to a visitor transportation 
system (VTS)? 


Should staging areas be located near or 
within the valley, at remote sites in the park, 


or at sites outside the park boundary? 


What routes can best serve visitor 
transportation needs within the valley? 


What technologies are most appropriate for 
use in the unique environment of the valley? 


VTS alternatives to serve overnight visitors to 
the valley were considered, but not carried 
forward for detailed evaluation. The following 
factors led to the decision to plan for overnight 
visitors to continue to travel to their overnight 
accommodations in private vehicles: 


¢ Analysis of travel patterns revealed that 77% 
of the vehicle trips to and from the valley 
are associated with day use visits (see tabie 
ES-2). 


High costs of equipment and vehicles to 
carry baggage and camping gear 


Expected visitor resistance to being 
separated from luggage and equipment 


’otential for loss and/or damage to camping 
equipment and baggage 


Need for and cost of overnight security in 
remote staging areas 


Two concepts for intercepting day use private 
vehicle traffic and transferring passengers to a 
visitor transportation system were developed and 
evaluated. 





* A system of staging areas in remote 
locations that would intercept traffic on each 
route to the valley. Visitors would be carried 
on buses to the valley, where they would 
transfer to a circulator system to reach 
individual destinations within the valley. 


* A single staging area located in an 
appropriate site within the valley that would 
be served by a shuttle connector for access 
to the Yosemite Village area, where visitors 
could transfer to a circulator system similar 


to that proposed in the previous concept. 


Two alternative remote staging area plans were 
developed to represent the range of potential 
options within this concept. One plan located 
Staging areas outside the park near the south 
entrance, in El Portal near the west entrance 
station, and near the north (Big Oak Fiat) 
entrance station. It was assumed that travelers to 
the valley from the east entrance (Tioga Pass) 
would be directed to the north staging area. 


The second plan located staging areas within the 
park at Badger Pass and Crane Flat and outside 
the west entrance in El Portal. The Crane Flat 
Staging area was assumed to serve Tioga Pass 
traffic bound for the valley. The two remote 
Staging area concepts are illustrated on the 


accompanying map. 


Table ES-3 compares the remote staging area 
alternatives with an in-valley staging area. The 
in-valley staging area was assumed to be located 


at Taft Toe for this comparison. 


The remote staging concept would require 
between 7 and 10 additional acres for parking 
development, 40 to 62 additional buses, $10.8 to 
$16.5 million in additional construction and 
equipment costs, and $12.0 to $18.5 million in 
additional operating costs per year The total 
cost increase for remote staging compared to in- 
valley staging ranges from $13.2 million to 
$20.2 million on an annualized basis. 





Table ES-3: Comparison of Remote and In-Valley Staging Areas for Yosemite Valley Access 


Staging Areas” 

Comparative Measure Outside Park 
Number of Parking Spaces 2,720 
Number of Buses Required 83 
Construction and $27,337,000 
Equipment Cost 
Annual Operating and $21,639,000 
Maintenance Cost 
Average Delay to Through 2 brs. 12 min. 
Travelers 

Source: BRW, Inc. 


Note: Accommodates day use only. Costs represent tota! costs (contingency, planning and supervision percentages applied 


Remote In-Park Taft Toe 
Staging Areas Staging Area 
2,470 1,840 

61 21 

$21,692,000 $10,864,000 
$15,190,000 $3,158,000 

1 br. 37 min. 23 min. 


where appropriate) for vehicle fleet and parking spaces only. Does not include valley circulator VTS. 
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Remote staging areas would offer a potential 
benefit by reducing private vehicular travel 
throughout the park, However, significant 
decreases in private vehicle use would be 
achieved only for visitors who enter and exit 
Yosemite via the same gate and do not visit 
other activity areas in the park. Only 21% of the 
current visitors to the valley make this type of 
visit. Most valley visitors would make private 
vehicle trips along the same routes traveled by 
the shuttle systems after visiting the valley, 
offsetting the private vehicle travel savings 
associated with remote staging areas. 


Other considerations favoring an in-valley 
Staging area strategy include: 


* Remote staging areas would limit visitors’ 
ability to stop at features along the park 
roadways for sightseeing and other 
activities. 


* Potentially higher levels of particulate and 
nitrogen oxide (NOx) emissions would be 
generated by high volumes of bus travel on 
park roads.’ 


¢ Increased noise levels on park roads and in 
the valley would be associated with high 
volumes of bus travel. 


¢ Complex visitor communications and 
management system requirements would 
exist at multiple sites to sort non-valley, 
valley day use and valley overnight traffic 
Similar functions would need to be 
accommodated at the entrance to the valley 
as well as the remote staging areas. 


As a result of these factors, the analysis of VTS 
options for Yosemite Valley assumed an in- 
valley staging area site. 


Several staging area site alternatives within 
Yosemite Valley, shown on the Yosemite Valley 
Staging Options map, were identified and 
analyzed: 


* Pohono Quarry 


* Valley View 

¢ Bridalveil Falls area 

¢ Yellow Pine 

¢ Camp 6 (Sentinel Bridge) 


* Curry Orchard (current primary day use 
parking) 


¢ Old Curry dump site 


* Taft Toe (El Capitan crossover) 


The Camp 6, Curry Orchard and Curry dump 
sites offer little opportunity to reduce private 
vehicular traffic because of their location toward 
the east end of the valley. 


The Taft Toe site offers several advantages over 
the other candidates in the western end of the 
valley, including: 


* No impact to sensitive views into or within 
the valley 


¢ No impact to Merced River flood plain or 
wild and scenic river designated area 


* Adequate land area to accommodate surface 
or structured parking and additional visitor 
services and administrative facilities 


* Most convenient access from and egress to 
the parkwide road network 


¢ Convenient visitor access management for 
overnight and day users 


Private vehicular travel, bus travel (assuming 
that a shuttle connection between the staging 
area and Yosemite Village and Yosemite Lodge 
would be provided by buses) and VTS capital 
and operating costs for the Taft Toe site were 
compared to those for the Yellow Pine and 
Pohono Quarry sites. Table ES-4 shows the key 


findings of this comparison. 
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The Pohono Quarry site would minimize private 
vehicle travel, since it would intercept all day 
use valley visitors entering from the north and 
west at the west end of the valley. The Yellow 
Pine site would generate the highest volume of 
private vehicle travel, since all visitor trips 
would traverse the valley loop as far cast as 
Sentinel Bridge on their exit route from the 
valley. The Taft Toe site would generate private 
vehicle travel volumes which would be 
substantially lower than those for Yellow Pine, 
although higher than those for Pohono Quarry. 


The private vehicle travel reductions possible 
with the Pohono Quarry site would be 
achievable only with an expanded VTS fleet and 
higher VTS operating costs. A bus-based VTS 
connection from the staging area at Pohono 
Quarry would require over 5,200 daily bus 
miles, compared to 3,200 for Taft Toe and 
2,000 for Yellow Pine. 


Higher particulate and NOx emission rates of 
diesel buses would offset emission reductions 
from private vehicles, potentially resulting in 
poorer air quality for a quarry staging area site 
than for a Taft Toe site. Future alternative fuels 


advances for buses could reduce the undesirable 
emissions associated with a bus shuttle system 
for any of the staging area sites and could 
reduce the emissions disadvantage of the Pohono 
Quarry site relative to Taft Toe. 


A guideway technology employing electrically 
powered vehicles would eliminate the noise and 
emissions impacts of a Pohono Quarry staging 
area, Such a system would be 2.5 miles longer 
for the Pohono Quarry site than for Taft Toe. 
The capital cost increase for a guideway 
connection from the quarry, compared to Taft 
Toe would be $78.2 million. Annual ing 
costs would also be substantially higher for a 


fixed guideway system serving the quarry. 


Although the Pohono Quarry offers the potential 
for significant reductions in private vehicle 
travel, the vehicular travel reduction benefits of 
this site would be balanced by negative impacts 
to the valley vista from Discovery View and 
higher development costs for parking due to the 
need for a _ parking structure. Increased 
managemem staff and facilities would be 
required to confirm overnight reservations and 
limit day use vehicle access at El Capitan 





Table ES-4: Comparison of Valley Staging Areas 


Comparative Measure Pohono Quarry 
Private Vehicle 905,538 
Vehicle Miles Travelled 
Per Year in Valley 
Bus Vehicle Miles 1,408,900 
Travelled Per Year in 
Valley 
Total Vehicle Miles Per 2,329,800 
Year 
Bus Fleet Capital Cost $6,525,000 
Bus Fleet Operating Cost $5,072,100 
Per Year 

Source: BRW, Inc. 


Yellow Pine Taft Toe 
7,582,854 3,325,560 
531,800 877,100 
8,113,300 4,202,000 
$3,480,000 $4,567 500 
$1,914,400 $3,157,700 


Note: Assumes shuttle connection between staging area and Yosemite Lodge via Camp 6 using bus technology 
Accommodates day use visitors only. Bus fleet cost represents total cost (contingency percentage applied). 
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crossover, There would be greater impacts to the 
Merced scenic river corridor, and higher capital 
and operating costs for the visitor transportation 
system, 


Considering its advantages and the drawbacks of 
the other potential sites, for the purposes of this 
study, Taft Toe was assumed to be the site for a 
Staging area for day use visitors to Yosemite 
Valley. 


The final valley visitor access alternatives 
consisted of a staging area and a transportation 
system comprised of two shuttle routes. Day use 
visitors arriving by private vehicle would be 
intercepted at a staging area located at the El 
Capitan crossover in the Taft Toe area. Tour 
buses bringing day use visitors into the valley 
would proceed to Camp 6, where a bus parking 
area would be provided. As an option, da\ use 
tour bus passengers could be dropped oif and 
their buses parked at the Taft Toe staging area. 


Overnight lodging guests and campers would 
drive their vehicles to their accommodations, 
where they would remain parked for the 
duration of the visitors’ stay in the valley. Tour 
buses with overnight guests would drop 
passengers off and pick them up at the lodging 
facilities and then park, either close to the 
lodging area, at Camp 6, or at the staging area. 
The staging area could include an overuight 
visitor check in facility, where reservations 
could be confirmed. Visitors awaiting 
accommodations on a stand-by basis could be 
served at this facility. The valley visitor 
transportation system could be clearly explained 
to all visitors. 


The first shuttle route (valley connector) would 
provide service between the staging area and the 
Yosemite Lodge/Yosemite Falls area via the 
Southside Drive and the Sentinel Bridge 
crossover. Stops would be made at the major 
activity points along the way in each direction. 
The second shuttle route (valley circulator) 
would serve the east end of the valley, traveling 
between the Ahwahnee Hotel and Happy Isles 
Nature Center, using the Sentinel Bridge 
crossover and Southside Drive. A transfer point 
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hetween the two routes would be provided in the 
vicinity of Camp 6, and each route would serve 
the village. Day use tour bus passengers would 
have access to both routes at the Camp 6 
transfer station. 


Four technology options were developed for 
each shuttle route; standard bus, articulated bus 
(passenger trams could also be considered), light 
rail transit (LRT), and an elevated people mover 
using group rapid transit (GRT) technology. 
light rail transit would be constructed at grade, 
most probably adjacent to the existing roadway, 
although it would be possible to construct the 
system in the roadway, where it would share the 
lanes with private vehicular traffic. LRT vehicles 
would be powered by electricity delivered to the 
vehicle by an overhead wire. 


GRT options would involve the construction of 
an elevated guideway, 16 to 17 feet above the 
valley floor. GRT vehicles would be electrically 
powered by a special contact rail located in the 
guideway, or by linear induction motors which 
would operate with electrical current within the 
guideway. The GRT system would require 
elevated stations, with elevators for disabled 
access and stairs or escalators for general visitor 
access. 


The system of day use visitor access and 
circulator service for all visitors would require 
supporting actions iv be most successful. Along 
with the new staging areas and the VTS routes, 
the following improvements and modifications to 
current operations would be required: 


¢ Remove visitor parking from all activity 
areas except for reserved parking spaces at 
lodging sites and campgrounds. Limited 
parking would be provided for disabled 
access. Short-term parking for campers 
shopping at the Curry Village store could be 
considered in the Curry Orchard. Overnight 
visitors would be informed of parking 
limitations and the use of the valley shuttle 
system after they had reached their overnight 
destination. 








Provide more services at Curry Village to 
direct visitor-related demand away from the 
store in Yosemite Village. 


Relocate some or all visitor center functions 
to the Taft Toe staging area. At a minimum, 
provide visitor information, orientation and 
interpretation, and restroom facilities at the 
Staging area. Confirmation of overnight 
reservations would be required for lodging, 
camping, and backcountry users. Day users 
will also need to check in if reservations are 
implemented for valley day use. Fast food 
services, concession-operated gift sales and 
service station functions could be located at 
the staging area. Bike rentals could be 
provided to reduce shuttle demand. For the 
LRT and GRT options, vehicle storage and 
maintenance would be located at Taft Toe. 
The bus alternatives could use Taft Toe or 
another location for vehicle storage and 
maintenance. 





Yosemite Valley could be served by LRT shuttles. 


Relocate camping and the stables from the 
north side of the Merced River to reduce 
habitat fragmentation and  streambank 
damage and provide wildlife access to the 
stream from the north. The _ river 
campgrounds and the group camp would be 
affected by the relocation, which would 
allow closure and removal of Stoneman 
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Bridge. Shuttle alternatives that would allow 
the existing facilities to remain are shown as 
Staging options in a series of maps included 
at the end of the Executive Summary. 


* Close the Northside Drive between 
Sunnyside Campground and El Capitan 
crossover to visitor traffic. Closure of the 
Northside Drive would also be possible from 
E} Capitan crossover to Pohono Bridge if the 
Southside Drive was upgraded to four lanes. 
This would remove visitor traffic from all of 
the north side of the valley except for the 
short stretch between Yosemite Lodge and 
the Ahwahnee Hotel. The roads on the north 
side could be retained for NPS needs and 
bicycle traffic only. 


The Yosemite Valley VTS Alternative map, 
located at the end of the Executive Summary, 
summarizes the key aspects of each of the VTS 
options. Appendix 8 includes charts which 
provide additional details for each alternative. 





WHR Te eee. 


Elevated people movers could serve the valley. . 


EVALUATION SUMMARY 


The charts included at the end of the Executive 
Summary provide a convenient comparison of 
the alternatives against six evaluation categories. 


The following paragraphs highlight the most 
significant results of the evaluation process. 











Mariposa Grove 


The three alternatives would substantially reduce 
impacts to the resources from vehicles and the 
influence of automobiles on the visitors’ 
experience in the lower grove The Grizzly 
Giam option would have the greatest benefit, 
because it would remove all bus activity from 
the area, as well as all visitor parking from the 
grove Bach of the alternatives would contribute 
to reducing visitor confusion and frustration by 
providing a centralized parking area and a 
consistem means of accessing the grove Much 
larger parking lots would be required for the 
Goat Meadow and Wawona alternatives, due to 
lengthened visitor stays Visitor convenience 
would be less for these two alternatives, as well 


The Goat Meadow alternative would result in 
more vehicle travel within the park due to bus 
traffic and a substantial number of auto trips 
which would double back along the route to the 
staging area The Wawona site would reduce 
vehicle miles traveled, but it could still cause an 
increase in particulate and nitrogen oxide 
emissions from buses The Grizzly Giant 
alternative would be the least costly, followed by 
Goat Meadow and Wawona The costs for each 
alternative are presented in table ES-5 


bach of the alternatives would involve the 
construction of new facilities, resulting in the 
potential for disturbance to habitat and wildlife 
There could be temporary impacts to local water 
and air quality and to the visitor experience The 
Goat Meadow option would minimize the 
potential impacts within the park and is partially 
located on previously cleared ground 


Tuolumne Meadows 


The primary advantages of developing a 
centralized parking area, as proposed in both 
alternatives, include improved access for day use 
visitors, particularly to the shuttle system, a 
reduction in vehicle circulation associated with 
visitors searching for parking spots, substantially 
reduced impacts to vegetation and soils from 
social trails and road-edge damage from parked 
cars; enhanced character of the area by a 
reduction in development intensity, and reduced 
pedestrian and vehicular conflicts The 
development of a new staging area at the gravel 
pit site also would afford the opportunity to 
relocate the dispersed facilities now serving 
visitors in the Tuolumne Meadows area to a 
location which would offer improved visitor 
acces*, adequate space to include orientation and 





Table ES-5: Cost Summary for Mariposa Grove Access Alternatives 


Groat Meadow Wawona Grizzly Grant 
Com Element Maging Area Maging Area Staging Arca 
Comstruction and Equipment (millions) $a A 7 5 
Annual Operating and Maimtenance si $1.7 wa 
(ervelbecerrs 
Annual GMP Vidor 854.700 854.700 854,700 
Annualized Cou Per Vienor $2.15 $2 #9 wo 


Source BRW. inc 


Note 
com percentages are applied 


Equipment total costs represent a net cost estimate plus 16% for contingencies No supervision of planning 


Facility total costs represent 4 net cost estimate plus 16% (of net) for contingencies, 15% (of net) for 
supervision and 25% (of net) for planning 
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imerpretive facilities, and a reduction in the 


haphazard strip development character of the 
prime resource area of the meadows 


The mandatory shuttle system would have the 
greatest potential to protect the habitat of the 
area by focussing all parking in one easily 
managed location The disadvantage of this 
alternative is that it would require all visitors 
from the west to drive past the activity areas to 
reach the staging area. As a result, it would be 
less conveniem for many visitors and could 
cause an overall increase in vehicular travel The 
voluntary shuttle systern would require more 
extensive parking enforcement to prevent spill 
over parking near the remaining formal parking 
lots along Tioga Road The mandatory shuttle 
alternative is substantially more costly, involving 
the construction of a larger new parking area 
and the operation of a larger bus fleet. Table 
ES-6 provides a summary of the costs of the two 
Tuolumne Meadows shuttle options 


Yosemite Valley Access and Circulation 


The proposed valicy alternatives all offer 
significam’ puiential benefits (0 visitors. 
resources, and park management Visitor access 
would be improved by providing a centralized 
parking facility with clear information and 
efficiert access The proposed alternatives would 
eliminate the need for all day users to negotiate 
the confusing valley road network in search of 


scarce parking spaces Visitor experience would 
be enhanced by removing the disrupting 
influence of traffic congestion, roadside parking. 
and scattered formal parking facilities Transit 
service levels would be very good, with short 
wait times and reduced crowding on vehicles 
compared to the existing shuttle system The 
reliability of service would be improved by 


reducing delays from traffic congestion 


The valley's resources would benefit from the 
ability to remove visitor and VTS traffic from 
long sections of the Northside Drive, affording 
improved wildlife access to the Merced River 
and reduced streambank damage from over use 
by visitors Vehicular traffic would be reduced 
by over 77% (see table ES-2, page ES-11), 
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decreasing emissions and lessening the potential 
for contamination of the Merced River from 
particulate matter and accidental fuel spills 


Park management would be facilitated by 
focussing day use parking in a central location 
amd by eliminating the present need for traffic 
control staffing during peak traffic conditions 
Management of visitation to GMP levels would 
be simplified by limiting the supply of day use 
parking to the number of spaces needed to 
support the prescribed visitation If a day use 
reservation system were implemented, the 
proposed staging area site would facilitate the 
confirmation of reservations for both day and 


overnight visitors 


All of the alternatives would require a 
substantial area for parking at Tafi Toe While 
over 1,800 new parking spaces would be 
developed at Taft Toe to accommodate day 
users, an equivalent number of parking spaces 
could be removed from more sensitive areas in 
the east end of the valley The site would not be 
visible from the key viewpoints at Discovery 
View and Glacier Point and could be screened 
from the Merced River by locating the facility 
away from the Southside Drive The 
development could be located out of the Merced 
river flood plain and would not disrupt critical 
meadow and meadow edge habitat Site. specific 
archeological surveys would be required prior to 
any ground disturbance activities for 
construction of a staging area 


The service characteristics and visitor 
management opportunities for the valley 
alternatives are similar, with the exception of the 
need for stairway and elevator access to elevated 
stations for the GRT alternative The elevated 
stations would make access to the systems less 
convenient, particularly for visitors with 
recreational equipment The bus options would 
influence visitor experience by increasing bus 
noise levels and by resulting in more frequent 
vehicle arrivals and an almost constant shuttle 
bus presence Specially configured buses could 
be used to reduce noise Puture developments in 
battery and hydrogen fuel cell technology could 
eliminate bus engine noise The overhead wires 














Table ES-6: Cost Summary for Tuolumne Meadows Shuttle Alternatives 


Cust Liemen 
Construction and Equipment (millions) 


Annual Operating and Maintenance (millions) 
Annual OMP Visitors 
Annualized Cow Per Vieitor 


Source BRW. Inc 


Mans atory Voluntary 
Shuttle System Shuttle System 
$16.7 tik4 

tia $1.0 

$17,644 $17,644 


Note Equipment total costs represent 4 net cost estimate plus 16% for contingencies No supervision or planning 


COM percentages are applied 


Facility total cost represent a net cost estimate plus 16% (of net) for contingencies, 15% (of net) for 
supervision and 25% (of net) for planning 





which provide power for the LRT alternative 
would disrupt some foreground views and the 
views of some features from points along the 
guideway The elevated guideway of the GRT 
alternative would have a major impact on 
foreground and longer -distance views and would 
most likely be visible from Glacier Point 


The resource impacts of the options are similar, 
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amoum of power to both the LRT and GRT 
options The bus alternative could serve as an 
initial step in a multi-phase development plan 
involving later development of a fixed-guideway 
system. Because of the very high ridership 
potential for the proposed systems, the cost per 
Visitor is quite low compared to systems in other 
settings, ranging from about $1.40 per visitor 
for the bus options to over $10.50 per visitor for 
the GRT option. Table ES-7 summarizes the cost 
for two bus alternatives and the LRT and GRT 


options A mix of bus and guideway systems 


could also be implemented with a corresponding 
reduction in costs 


RELATED VISITOR 
MEASURES 


MANAGEMENT 


The majority of the transportation impacts in the 
major activity areas in Yosemite are associated 
with day use visitation Summer season 
visitation is estimated to be af or near the 
prescribed levels on a daily basis at Mariposa 
Grove and on peak summer weekends in the 
valley and Tuolumne Meadows The 
enforcement of GMP visitation goals is difficult 
in the valley and at Tuolumne Meadows due to 
the dispersal of parking areas and the lack of an 
effective control point where entries and exits 
can be monitored. Mariposa Grove offers a 
more manageab'c situation, with a parking lot of 
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Table ES-7; Cost Summary for Yosemite Valley VTS Alternatives 


Cost Liement Yandard Bus 
Construction and Equipment $26.4 
(emiblocne ) 

Annual Operating and “) 
Maintenance (millions) 

Annual GMP Visitors 4,049,502 


Annualized Cost Per Visitor 


Source BRW. Inc 


Note 





— Equipment total costs represent a net cost estimate plus 16% for contingencies No supervision or planning 





Intelligent vehicle/highway system (IVHS) 
technologies could be applied to the development 
of visitor management concepts, 
reservation systems Advance 
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entrance station could be relocated south to 
reduce traffic conflicts at the grove access road 
imtersection with California Highway 41 and to 


clarify 
the location of the shuttle area and the 


schedule of service for the shuttle. A specific 
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basis or eliminated so that campground visitors 
do not wait for Mariposa Grove shuttles that 


the maps located at the end of the Executive 
Summary 


Stage | 


* Develop Taft Toe staging area, including 
relocation of visitor information center from 


Yosemite Village 


© Implement valley connector shuttle along 
Southside Drive (or modified to be raiscc 
out of meadows along south hillside) to 
connect the Taft Toe staging area with 
Yosemite Lodge. 


¢ Implement valley circulator 


between 
the Ahwahwee Hotel and Isles via 


shuttle 
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EVALUATION SUMMARY CHART 
MARIPOSA GROVE ACCESS ALTERNATIVES 

















(oat Meadow Shuttle Staging Area Wawona Shuttle Staging Area Grtaaly Giant Parking Area 
Visitor Transportation and © Increases overall vinitor length of stay * Greatest lnorease in overall vieitor length of © Most direct visitor sooess to Grove 
Management * Average visitor delay = 24 minutes say * Average visitor delay = 0 Minutes 
» Distributes grove vieitation equally over time * Average visitor delay = ™ minutes © Less control over visitor arrival times at 
© Concentrates visitors into groupe » Distributes grove vieitation equally over time grove 
» Reduces vehiouler cirevlation and congestion » Concentrates visitor: into groupe © Smaller viettor groups 
at south entrance intersect ren » Reduces velwoular cirowlation and * Requires traffic management at south 
» May require independent Wawona Congestion at south entrance intersectin entrance intersection 
Campground/Hotel shuttle © Tntensifies activity in busy Wawona area » May require independent Wawona 
° Long beck tracking for some tripe Campground/Hotel ehutthe 
Visitor Experience © Lewes convenient access to growe © Lem convenient scoess to grove © Most convenient visitor access to grove 
© Inereases perception of crowding in grove © Increases perception of crowding in grove © Reduces crowding in Wawona area 
© Increases shuttle related noise in grove ° Increases shuttle related noise in grove and 
© Reduces crowding in Wawona area on route to Wawona 
Resource Impact © Space requirements for parking and visitor © Space requirements for parking and visitor © Space requirements for parking and visitor 


facilities = 3.5 acres 

© Increases auto VMT by 620 miles per day 
© Bus VMT = 1,133 miles per day 

© Particulate and NO, emission: would 
increase 

© Restores natural habit and decreases soil 
erosion im lower 

grove 

© Soil erosion and habitat dieturbance on US 
Forest Service land 

© Maintenance facility requires 10,700 square 
feet (af) 


facilities = 40 acres 

© Reduces auto VMT by 3,498 miles per day 
* Bus VMT © 1,805 miles per day 

© Particulate and NO, eminsions could increase 
© Restores natural habit and decreases soil 
erosion in lower grove 

© Soil erosion and habitat disturbance on NPS 
land 

© Potential staging area sites have meadow, 
meadow edge or wild and scenic river impacts 
© Maintenance facility requires 11.67! square 
feet (af) 


facilities = 2.5 acres 

© Bus VMT © 381 per day 

© New development ir archeolugical district 
© Minimizes development in lower grove 

© Restores the most natural habitat and 
decreases soil erosinn) in lower grove 

© Requives 7% mile of new road and stream 
crossing 

© Staging area located on previously 
undisturbed land 

© New maintenance facility not required 





Consistency With Park Service and 


© Potential traffic, activity and noise impacts to 


© Previously recommended in draft 
development concept plan 





= 


construction, bus fleet and 
bus operating oct 


and bus operating cost 


Regional Planning Goais outede park boundary private inboldings 
© Intensifies activity i, Wawona development 
ates 
Cost and Cost Effectiveness © Higher cost then Grizzly Giant for parking © Most costly for parking construction, bus fleet | © Least costly 


© Operating costs of shuttle could be covered 
by hotel surcharge 





Implementation 








' Requires coordination with US Forest 
Service 

© Requires relocation of south entrance station 

© Creates new area for law enforcement and 
resource protection 

’ May require blew extensrve environmental 
dacument ation 

© Number of transportation employees = 21 





© Relocation of south entrance station 
recommended 

© Requires environmental dacumentation 
© Number of transportation employees = 25 





© Relocation of south entrance station 
recommended 

© Requires completion of environmental 
dacumentation 


© Number of transportation employees = 7 
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EVALUATION SUMMARY CHART 





TUOLUMNE MEADOWS CIRCULATOR/TIOGA ROAD ACCESS SHUTTLES ALTERNATIVES 


Designated Staging Area and Mandatory VTS Shuttle 
Services 


Designated Staging Area and Voluntary VTS Shuttle 
Services 











© Eliminates habitat, soil erosion, and water quality impacts by 
removing road edge and trailhead parking 

© Removes parking from wild and scenic river corridor 

© Maintenance facility requires 19,770 square feet (s.f.) 


Visitor Transportation and Management © Commotdates and simplifies day use visitor parking © Improves access to shuttle by providing designated parking area 
© Tmproves access to shuttle by providing designated parking area © Maintains limited direct pri. ave vehicle access to visitor activity 
© Eliminates direct private vehicle access to visitor activity areas areas 
© Increases travel distance for visitors from west © May encourage circulation to find parking spaces 
© Organizes visitor distribution © Visitor and vehicle activity more dispersed 
© Reduces pedesirian/iraffic conflicts 
© Reduces traffic cireulation 

Visitor Experience © Simplifies parking and acorss to shuttle system © May be more convenient for some visitors 
© Reduces visitor confusion and uncertainty © Provides backup parking to primary access points 
© Eliminates visual disruption of parked vehicles in road corridor © Requires transfer of recreational equipment to shuttle for some 
© Increases access time and walking distances to some locations users 
© Requires transfer of recreational equipment to shuttle for all © Eliminates some visual disruption of parked vehicles in road 
users corridor 

© May increase access time and wa. ing distances to some locations 
Resource Impact © Space requirements for parking and visitor facilities = 7.5 acres © Space requirements for parking and visitor facilities = §.1 acres 


© Reduces habitat, soil erosion, and water quality impacts by 
removing road edge and informal trailhead parking 

© Reduces parking in wild and scenic river corridor 

© Maintenance facility requires 15,088 square feet (s.f.) 





Consistency With Park Service and Regional 
Planning Goals 


© Development concept plan planned for area 
© Reduces wild and scenic river impact 


© Development concept plan planned for area 
© Some reduction in wild and scenic river impacts 
© Lower cost 





Cost and Cost Effectiveness 


© Most costly option 


© Less costly alternative 





Implementation 








© Simplifies parking and traffic enforcement 
© Number of transportation employees = 49 
© Easiest management of vient limite 





© Multiple areas to enforce parking restrictions 

© Difficult to contain parking in designated activity lois 
© Number of transportation employees = 19 

© Requires promotion to encourage visitor use 

© Improved management of visitor limits 
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EVALUATION SUMMARY CHART 
YOSEMITE VALLEY VTS ALTERNATIVES 

















Regional Planning Goals 


valley 
© Requires new construction within designated 
wild and scenic river corridor 


Bus Transit Light Rail Transit Elevated People Mover Transit 
Visitor Transportation and © Reduces private vehicle/ VTS conflicts © Major reduction in private vehicle/VTS © Eliminates private vehicle/VTS conflicts 
Management © Maximum route Mexibility conflicts © Requires vertical circulation of passengers 
© Some potential for VTS delays from visitor © Iaflexible alignment © Inflexible alignment and stations 
traffic © Minor potential for VTS delays at visitor © No delays from visitor traffic 
© Connector wait time = 1.0 minute traffic crossings © Connector wait time = 3.0 minutes 
(standard bus) to 1.5 minutes (articulated bus) | © Connector wail time & 2.5 minutes © Cireulator wait time = 5.0 minutes 
© Cireulator wait time = 2.0 minutes (standard © Cireulator wait time © 3.75 minutes © Travel time, Camp 6 to Taft Toe = 9.3 
bus) to 3.0 minutes (articulated bus) © Travel time, Camp 6 to Taft Toe = 10.1 minutes 
© Travel time, Camp 6 - Tafi Toe & 10.1 minutes 
minutes 
Visitor Experience © May increase VTS related noise © System may have novelty appeal to visitors © System has strong novelty value 
© Visual impact limited to vehicle presence © Reduces VTS-related noe © Reduces VTS related noise 
© Maintains close contact with immediate © Overhead power wires may disrupt views © Trip time lengthened by station access 
environment from valley Moor © Elevated guideway structure will disrupt 
© Frequent vehicle passage along VTS route © Maintains close contact with immediate views from valley floor and Glacier Point 
environment © Character may conflict with natural 
© Noise impacts during construction environment 
© Visitor access disrupted during construction © Provides unique viewpoints from elevated 
guideway 
© Reduces contact with immediate 
environment 
© More difficult to transport recreation 
equipment 
© Nowe impacts during construction 
© Visitor access disrupted during construction 
Resource Impact © Conventional bus maintenance facility © Eliminates VTS emissions © Eliminates VTS emissions 
requirements = 35,146 sf. (could be located © Maintenance facility space requires 44,480 sf | © Maintenance facility requires 35,430 s.f 
outside Valley) (must be located in Valley) (must be located in valley) 
© Articulated bus maintenance Facility space © Eliminates VTS traffic from 2.5 miles of road © Eliminates VTS traffic from all roads 
requires 30,822 s.f (could be located outside =| o Reduces VTS/wildlife conflicts © Eliminates VTS/wildlife conflicts 
Valley) © Eliminates VTS impact on water quality © Eliminates VTS impact on water quality 
© Eliminates VTS traffic from 2.5 miles of road | © May require new river crossing at Sentinel © Habitat disruptions at pier locations 
© Increases VTS/wildlife conflicts Bridge o Extensive construction in archeological 
© Space requirements for parking and visitor © May increase transportation corridor width district 
facilities = 22.0 acres (at-grade surface required © Habitat disruption during construction 
parking) © Extensive construction in archeological © Space requirements for parking and visitor 
Crstrict facilities = 22.0 acres (at-grade surface 
© Habitat disruption during construction parking) 
© Space requirements for parking and visitor 
facilities = 22.0 acres (at-grade surface 
parking) 
Consistency With Park Service and © Reduces vehicle influence in Valley © Major reduction in vehicle influence within © Major reduction in vehicle influence within 


valley 
© Requires new construction within designated 
wild and scenic river corridor 





Cost and Cost Effectiveness 


© May require additional road repair 
© Lowest capital cost 
© Highest operating cost 


© Very high capital cost 
© Lower operating cost than standard bus 


© Highest capital cost 
© Lowest operating cost 





Implementation 








© Number of transportation employees = 92 
(conventional bus) 


© Number of transportation employees = 66 
(articulated bus) 

© Turnkey implementation possible with 
existing Concessioner 
System implementation may not requi< 


ermironmental documentation 





© Number of transportation employees = 47 

© Requires some special skills for advanced 
technology 

© Requires specialized construction expertise 

© System implementation would require 
environmental documentation 

© Construction crew housing required 

© Requires existing electrical service to be 


upgraded 





© Number of transportation employees = 36 

© Requires highly specialized skills for 
advanced technology 

© Requires specialized construction expertise 

© System implementation would require 
environmental documentation 

© Construction crew housing required 

© Requires existing electrical service to be 


upgraded 
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As the nation’s principal conservation agency, the Department of the Interior has responsibility for most of 
our nationally owned public lands and natural resources. This includes fostering sound use of our land and 
water resources; protecting our fish, wildlife, and biological diversity; preserving the environmental and 
cultural values of our nationa! parks and historical places; and providing for the enjoyment of life through 
outdoor recreation. The department assesses our energy and mineral resources and works to ensure that their 
development is in the best interests of all our people by encouraging stewardship and citizen participation in 
their care. The department also has a major responsibility for American Indian reservation communities and 
for people who live in island territories under U.S. administration. 


Publication services were provided by the Branch of Publications and Graphic Design, Denver Service Center. 
NPS D-474 August 1994 
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| Mariposa Grove VTS Alternative Definitions ,svVY.vY_ywYv- 
; J 
’ // Le Grizzly Giant Parking Goat Meadow Staging Wawona Stagi 09 A oe on - ry ‘be . tpl: E S 
. Area Alternative Area Conventional Shuttle Area Conventional Shuttle 
/ (with Courtesy Bus) Bus Transit Alternative Bus Transit Alternative ————$ 
: (with Courtesy Bus) 
: 4 Shuttle Round Trip 
\ - A) Route Length (miles) NA 7.10 16.41 
4 SwUttle Daily Boardings NA 5,346 6,546 
; =’ y Shute Fleet Size NA 6 10 
\ _ sO ) — Daily Vehicle 
| ‘\ a a Round Trips NA 110 110 
* | Courtesy Bus Round Trip 
(oom @e ™ _ \ Wilderness - / Length (miles) 19.06 17.61 NA 
— .® sae : x 
4 LERCH aan <9! Courtesy Bus Daily Boardings 1,200 1,200 NA iy 
cre 5 ps os 7 a 
] . A ee “pe Courtesy Bus Fleet Size 3 3 NA 
des ees : a - " Courtesy Bus Daily Vehicle 
WAWONA CAMPGROUND A Round Trips 20 20 NA 
, i) s Staging Area Parking Auto & RV Bus Auto & RV Bus Auto & RV Bus 
\S Required 200 10 300 0 353 0 
' Me J 
a J ay ~ VS, Sout h 
| WAWONA HOTEL NONA SHUTTLE TARGET AREAS yet 


ee STAGING LOCATIONS Ys % 
{ 
























Courtesy Bus Daily Boardings 1,200 | 1,200 NA 

















cre’ 1 pt 
] a) Courtesy Bus Fleet Size 3 3 NA 
*dus eee! ' nyse —_ 
4. Courtesy Bus Daily Vuhicle 
| Round Trips 20 20 NA 
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| 7 \ *S wy — Required _ 200 10 300 0 353 0 
a “J vs 5Outh 
) | TAR 
| WAWONA HOTEL NONA SHUT TUE TARGET AREAS yet . 
. STAGING LOCATIONS a ~ eon se 
: : ae wet Ced ~~ —_ 
Vy ' ~@* i Se 
Rush | " p ~ : 
t= ¢ - I< 
~T] ts 
' 
: [ 
° | f awona Point : - 
. 
' ; | 
3 ) | 
"\ : WAWONA OR GOAT MEADOW 
— SHUTTLE TERMINAL 
) } 
’ Maem Sovege | \ MARIPOSA GROVE SHUTTLE 
; Mey STAGING AREA 
‘ 7 
' t < 
E 
a6 
NATIONAL PARK BOUNDARY 40 
§« aun © © Guin SO EEE “ 


GRIZZLY GIANT VISITOR PARKING AND 


SOUTH ENTRANCE OPTIONAL RELOCATION TARGET AREA 
© BUS STAGING AREA 


WITH GRIZZLY GIANT OR WAWONA STAGING ALTERNATIVES 





SOUTH ENTRANCE STATION RELOCATION WITH } 
USE OF GOAT MEADOW ACCESS ROAD 


GOAT MEADOW SHUTTLE 
STAGING AREA 


creek 











LEGEND: 


gome,. GRIZZLY GIANT PARKING ALTERNATIVE; 
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Conventional & Low Articulated Shuttle Light Rail Transit 
Floor Shuttle Bus Bus Transit Alternative 
Transit Alternative Alternative 2 
ector Round Trip 
oute Length 8.33 8.33 8.33 
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a = A EE 9 ER ES Ace eee Ss ie — 
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Assumes two boardings per visitor, Additional linked trips may occur, 
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